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(57) Abstract 



A mobile station device and method which includes a preamble generator for generating a preamble signal intennittently to be 
transmitted during a preamble interval prior to a transmission interval of a reverse access channel message; and a transmitter for spreading 
and modulating the preamble signal received from the preamble generator and transmitting it to a base station. 



FOR THE PURPOSES OF INFORMATION ONLY 



Ccxles used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCX. 



AL 


Albania 


E5 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Amienia 


FI 


Rnland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


■ SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbujan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Heizegovina 


GE 


Georgia 


MD 


Rqwblic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The fonner Yugoslav 


TM 


Torknienistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


brael 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United Stales of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan • 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyigyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


CAte d'lvotre 


KP 


Democratic People's 


N2 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Lieciitenstein 


5D 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia • 


LR 


Liberia 


SG 


Singqnte 







wo 00/08908 PCT/KR99/00457 

-1- 

DEVIC E AND ME T HOD FOR TRANSMITTING PREAMBLE OF 
ACCESS CHANN E L IN MOBILE COMMUNICATION SYSTEM 

BACKGR OUND OF THE INVENTION 

h. Fiel d of the Invention 

5 The present invention relates generally to a mobile communication 

system and, more particularly, to a device and method for transmitting a 
preamble of an access channel in a CDMA (Code Division Multiple Access) 
mobile communication system. 

2 . De scription of the Related Art 

10 The term "access channel" as used herein refers to all channels 

transmitted by a transmission party requesting a reception party to establish a 
link for the channels. That is, the access channel refers to all channels on 
which a known signal such as a preamble is transmitted prior to transmission 
of a message. The access channel used herein is not specifically limited to an 

15 access channel as conventionally defined in related art mobile 
communication systems. For instance, the access channels include reverse 
access channel (R-ACH), reverse common control channel (R-CCCH), and 
reverse dedicated access channel (R-DACH). 

In order to accurately receive a signal from the transmission party, 
20 the reception party has to be in synchronization with the signal transferred 
from the transmission party. This sync acquisition is a very important factor 
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which determines capability of the CDMA communication system. 

In a mobile communication system, a mobile station acquires 
synchronization with a signal received from a base station according to a 
specified sync acquisition procedure beginning at the moment the mobile 

5 station turns power on. The mobile station maintains the synchronization 
through a sync tracing procedure that lasts until the mobile station turns the 
power off, so that it can resume communications with the base station at any 
time. In the sync acquisition procedure, the mobile station uses a reference 
signal such as a pilot channel. The reference signal is transmitted to an 

10 unspecified mobile station within a cell area that is controlled by the base 
station. The base station can transmit the reference signal continuously while 
the system operates, since the reference signal is transmitted to an 
unspecified mobile station. Because the reference signal is previously 
scheduled between the base station and the mobile station according to a 

1 5 certain engagement, the mobile station can receive signals from the base 
station whenever the power is switched on, by tracing the reference signal 
and acquiring synchronization with it. 

In contrast, the sync acquisition procedure at the base station does 
not begin at the moment the mobile station switches the power on. The 
20 reason for this is that the mobile station inhibits unnecessary signal 
transmission and establishes a transmit link only at the moment a message or 
data to transmit exists, thereby minimizing power consumption at the mobile 
station and reducing interference on the base station. This link establishing 
procedure includes the sync acquisition procedure in which the base station 
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acquires synchronization with a signal received from the mobile station. 

For efficient sync acquisition, the mobile station transmits a 
preamble PA shown in FIG. 2 to the base station for a defined time interval 
prior to sending a message or data. The term "preamble" as used herein 

5 refers to a signal previously scheduled between the base station and the 
mobile station. In most mobile communication systems, the beginning of the 
preamble transmission interval is determined by a fixed system parameter, or 
can be selected at the mobile station based on the transmission time available 
as determined by visual information in the system. Here, the visual 

10 information is obtained from a base station signal acquired after the mobile 
station switches the power on. A receiver at the mobile station detects the 
preamble at the beginnings of all preamble transmission intervals estimated 
from the visual information of the system and acquires synchronization. 
Upon detection of the preamble, the base station performs , sync acquisition 

1 5 and sync tracing procedures to receive a message following the preamble. 

FIG. 1 is an illustrative diagram of an access channel transmitter at 
the mobile station in accordance with prior art. 

Referring to FIG. 1, a preamble generator 120 generates a preamble 
as indicated by the reference numeral 210 of FIG. 2. An amplifier 122 raises 
20 transmission power for a reverse pilot channel (R-PICH) in the preamble 
interval to be higher than transmission power for the reverse pilot channel in 
an access channel message (message capsule) interval. A selector 124 is used 
to select the preamble interval and the message transmission interval. The 
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selector 124 selects the output of the ampUfier 122 at the beginning of the 
preamble interval and selects a non-amplified signal at the ending of the 
preamble interval. This operation of the selector 124 is performed once per 
one access channel. But, there is no need to separately use the selector 124 in 

5 a case where the amplifier 122 converts amplification gain fi-om "Gp" to "1" 
in the preamble interval and the message transmission interval. That is, the 
amplifier 122 sets the gain to "Gp" at the beginning of the preamble interval 
and sets the gain to "1" at the ending of the preamble interval. The gain of 
the amplifier 122 is set only once during one access channel interval. A 

10 mixer 110 multiplies orthogonal codes (+1, -1, +1, -1) by a transmission 
symbol for the access channel so as to distinguish the access channel fi*om 
the reverse channel. The access channel is not transmitted in the preamble 
interval but transmitted to the base station at the beginning of the message 
capsule interval, i.e., after the ending of the preamble interval. An amplifier 

15 130 determines a transmission power ratio of the reverse pilot channel to the 
access channel in the message capsule interval. A complex spreader 140 
spreads a signal for the reverse pilot channel, a signal for the access channel 
and PNi (Pseudo-random Noise in-phase) and PNq (Pseudo-random Noise 
quadrature phase) sequences. Among the signals spread at the complex 

20 spreader 140, a real signal is applied to a filter 150 and an imaginary signal 
is applied to a filter 152. The filters 150 and 152 are pulse forming filters for 
the transmit signal. Amplifiers 160 and 162 amplify the outputs of the filters 
1 50 and 1 52 to a strength which is transmittable through an mtenna. Mixers 
170 and 172 multiply the output signals of the amplifiers 160 and 162 by a 
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caiTier and convert them to radio frequency (RF) band signals. A nil phase 
converter 180 maintains a phase difference between a carrier multiplied by 
the I (In-phase) channel and a carrier multiplied by the Q (Quadrature phase) 
channel at 90 degrees. A combiner 190 combines the outputs of the mixers 
5 1 70 and 1 72 and outputs the combined signals to the antenna. 

Now, reference will be made in connection with FIG. 2 as to an 
example of a signal structure transmitted on an access channel at the mobile 

station in accordance with the prior art. 

Referring to FIG. 2, the mobile station transmits a preamble 210 to 
10 the base station for a defined period of time (e.g., N*1.25 ms) prior to the 
message capsule interval. The mobile station then sends a reverse pilot 
channel with transmission power lowered to the strength as indicated by the 
reference numeral 280. The preamble and the reverse pilot channel may be 
generated from an identical sequence generator or different sequence 
15 generators. The reverse pilot channel is used for reverse link channel 
estimation or sync tracing procedure and may include forward pilot 
information. The reason that the preamble 210 is transmitted with higher 
transmission power than is used for the reverse pilot channel is to facilitate 
preamble detection and sync acquisition at the base station. That is, the 
20 higher transmission power for the preamble 210 is used to increase detection 
probability and reduce miss probability and false alarm probability. A 
message capsule 280 contains a reverse channel message and data to be 
transmitted to the base station. 
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A problem with the related art access channel transmitting method is 
that the preamble transmission interval is relatively long and the preamble is 
transmitted with relatively high transmission power though there is no 
message to transmit, thereby increasing interference on the reverse link 
5 channel. Therefore, there is a need for a method for minimizing interference 
on the reverse link channels as well as increasing detection probability for 
the preamble. 

SUMM ARY OF THE INVENTION 

10 It is, therefore, an object of the present invention to provide a device 

and method for transmitting a preamble of an access channel in a CDMA 
communication system, in which a mobile station transmits the preamble to a 
base station intermittently, thereby reducing interference 'bn reverse link 
channels and power consumption. 

15 It is another object of the present invention to provide a device and 

method for communicating a preamble of an access channel in a CDMA 
communication system, in which transmission of the preamble and an access 
channel message is determined according to whether the mobile station 
receives preamble detection information from the base station in transmitting 

20 the preamble on the access channel intermittently. 

To achieve the above objects of the present invention, a mobile 
station device includes a preamble generator for generating a preamble 

1 
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signal intermittently to be transmitted during a preamble interval previous to 
a transmission interval of a reverse access channel message; and a 
transmitter for spreading and moduating the preamble signal received from 
the preamble generator and transmitting it. 

5 

BRIEF DESC RIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present 
invention will become more apparent from the following detailed description 
when taken in conjunction with the accompanying drawings in which like 
1 0 reference numerals indicate like parts. In the drawings: 

FIG. 1 is a block diagram illustrating an access channel transmitter 
at a mobile station in accordance with prior art; 

FIG. 2 is a diagram illustrating signal transmission on an access 
channel in accordance with the prior art; 
1 5 FIG. 3 is a block diagram illustrating an access channel transmitter 

at a mobile station in accordance with an embodiment of the present 
invention; 

FIG. 4 is a diagram illustrating signal transmission on an access 
channel in accordance with the embodiment of the present invention; 
20 FIG. 5 is a diagram illustrating signal transmission on an access 

channel in accordance with another embodiment of the present invention; 

FIG. 6 is a diagram illustrating signal transmission on an access 
channel in accordance with a further embodiment of the present invention; 
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FIG. 7 is a diagram illustrating signal transmission on an access 
channel in accordance with still another embodiment of the present 
invention; 

FIG. 8 is a diagram illustrating signal transmission on an access 
5 channel in accordance with still another embodiment of the present 
invention; 

FIG. 9 is a diagram illustrating signal transmission on an access 
channel in accordance with still another embodiment of the present 
invention; 

10 FIG. 10 is a diagram illustrating signal transmission on an access 

channel in accordance with still another embodiment of the present 
invention; and 

FIG. 11 is a diagram illustrating signal transmission on an access 
channel in accordance with still another embodiment of the present invention. 

15 

DETA ILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention is directed to a CDMA mobile communication 
system. Preferred embodiments of the present invention are exemplary only 
and are not to be considered as limiting the scope of the invention. 

20 In the following description, the same reference numeral denotes the 

same component and well-known functions or constructions are not 
described in detail since they would obscure the invention in unnecessary 
detail. 
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Now, reference will be made in connection with FIG. 3 as to an 
access channel transmitter at a mobile station in accordance with an 
embodiment of the present invention. 

Referring to FIG. 3, a preamble transmission controller 326 and a 

5 gating element 328 in a preamble generator 320 are used to transmit a 
preamble intermittently. Parameters for this gating procedure are given as 
system parameters according to which the mobile station transmits the 
preamble intermittently. The system parameters may include gating location, 
gating duration and gating period, etc. In a preamble interval, a selector 124 

10 selects the output of an amplifier 122 and the preamble transmission 
controller 326 turns the gating element 328 on/off according to the gating 
parameters. The preamble is transmitted when the gating element 328 is on; 
otherwise, it is not transmitted when the gating element 328 is off. The 
preamble can be transmitted with higher transmission power than is used in 

15 the related art method in which the preamble is not gated. A transmission 
power increment may be a system parameter added to the initial transmission 
power, calculated by open loop power control. At the ending of the preamble 
interval and concurrently the beginning of a message capsule interval, the 
selector 124 selects the lower output of the amplifier 122 in order to select a 

20 reverse pilot channel. In the meanwhile, the preamble transmission controller 
326 maintains the gating element 328 to be "on" until the end of the access 
channel, thereby enabling continuous transmission of the reverse pilot 
channel. 

Following transmission of the preamble in the preamble interval, the 
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preamble transmission controller 326 controls the gatinjg element 328 
according to preamble detection information received from a base station 
and interrupts unnecessary preamble transmission. To minimize delay of the 
preamble detection information, the base station transmits the preamble 

5 detection information to the mobile station without using channel coding or 
using channel coding with minimal delays, such as block coding. Upon 
receiving the preamble detection information from the base station, the 
preamble transmission controller 326 at the mobile station controls the 
gating element 328 to interrupt transmission of the preamble that is 

1 0 scheduled in the rest of the interval. Upon failure to receive the preamble 
detection information, the preamble transmission controller 326 continues to 
transmit the preamble as scheduled in the rest of the interval and checks on 
whether the preamble detection information is received. The above 
procedure is repeated until the end of the preamble interval. 

15 A mixer 110 multiplies orthogonal codes (+1, -1, +1, -1) by 

transmission symbols for the access channel in order to distinguish the 
access channel from the reverse link channel. The access channel is 
transmitted at the beginning of the message capsule interval, i.e., at the 
ending of the preamble interval and interrupted in the preamble interval. An 

20 amplifier 130 determines a transmission power ratio of the reverse pilot 
channel to the access channel in the message capsule interval. A complex 
spreader 140 receives a signal of the reverse pilot channel, a signal of the 
access channel and PNi and PNq sequences to produce a^complex-spread 
signal. Among the signals spread at the complex spreader 140, a real signal 



wo 00/08908 PCT/KR99/00457 

-11- 

is applied to a filter 150 and an imaginary signal is applied to a filter 152. 
The filters 150 and 152 are pulse forming filters for the transmit signal. 
Amplifiers 160 and 162 ampHfy the outputs of the filters 150 and 152 to the 
strength transmittable via an antenna. Mixers 170 and 172 multiply the 
5 output signals of the amplifiers 160 and 162 by a carrier and convert them to 
RF band signals. A nil phase converter 180 maintains a phase difference 
between a carrier multiplied by the I (In-phase) channel? and a carrier 
multiplied by the Q (Quadrature phase) channel at 90 degrees. A combiner 
190 combines the outputs of the mixers 170 and 172 and outputs the 
1 0 combined signals to the antenna. 

In FIGs. 4 to 12, illustrated examples of signal transmission on an 
access channel in accordance with the embodiments of the present invention 
are shown. 

FIG. 4 is an illustrative diagram of a method for transmitting a 
1 5 preamble signal during the former part of a preamble interval. Referring to 
FIG. 4, in the whole preamble interval (T41+T42), a preamble transmission 
interval is T41 and a preamble non-transmission interval is T42. The 
preamble is transmitted with transmission power 412, which is higher than 
the conventional preamble transmission power 410 by AP. It is assumed that 
20 the preamble interval has the same structure as in the conventional preamble 
transmitting method. Although the transmission power increment AP is taken 
into consideration, it is nevertheless possible to assign a relative low energy 
to the preamble interval by controlling the ratio of T41 to T42, thereby 
reducing interference on the other reverse link channels. A base station 



wo 00/08908 PCT/KR99/00457 

- 12- 

detects the preamble during an interval inclusive of the preamble 
transmission interval T41 based on the time interval estimated as the mobile 
station transmits the preamble. The preamble detection is performed with a 
correlator and a matched filter as conventionally used in the related art. In a 
5 case where the correlator is used, the preamble can be detected in real time 
or after storing signals received around the estimated interval T41 in a 
memory. 

FIG. 5 is an illustrative diagram of a method for transmitting a 
preamble signal during the former and latter parts of a preamble interval. 

10 Referring to FIG. 5, in the whole preamble interval (T51*2+T52), the 
preamble transmission interval is T51 and the preamble non-transmission 
interval is T52. After the preamble transmission interval T51 and the 
preamble non-transmission interval T52, the preamble is transmitted again 
for T51 just prior to the beginning of the message capsule interval. The 

1 5 preamble is transmitted with transmission power 512 (522), which is higher 
than the conventional preamble transmission power 510 (520) by AP. It is 
assumed that the preamble interval has the same structure as in the 
conventional preamble transmitting method. Although the transmission 
power increment AP is taken into consideration, it is nevertheless possible to 

20 assign a relatively low energy to the preamble interval by controlling the 
ratio of T51 to T52, thereby reducing interference on the other reverse link 
channels. The base station detects the preamble during an interval inclusive 
of the preamble transmission interval T51 based on the time interval 
estimated as the mobile station transmits the preamble. Preamble detection 
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and sync acquisition may be achieved in the same manner as stated above 
with reference to FIG. 4. 

FIG. 6 is an illustrative diagram of a method for transmitting a 
preamble periodically in an intermittent manner. Referring to FIG. 6, in a 

5 preamble interval, the preamble transmission interval is T61 and the 
preamble non-transmission interval is T61. The preamble transmission 
interval T61 and the preamble non-transmission interval T62 are repeated 
periodically until the end of the preamble interval. The preamble can be 
transmitted again for T61 just prior to the beginning of the message capsule 

10 interval. The preamble interval is given by (T61+T62)*N+T61 or 
(T61+T62)*N, wherein N is an integer equal to or greater than zero. Here, 
transmission power 612 (622, 632, 642) for the preamble is higher than the 
conventional preamble transmission power 610 (620, 630, 640) by AP. It is 
assumed that the preamble interval has the same structure as in the 

15 conventional preamble transmitting method. Although the transmission 
power increment AP is taken into consideration, it is nevertheless possible to 
assign a relatively low energy to the preamble interval by controlling the 
ratio of T61 to T62, thereby reducing interference on the other reverse link 
channels. The base station detects the preamble during an interval inclusive 

20 of the preamble transmission interval T61 based on the time interval 
estimated as the mobile station transmits the preamble. Preamble detection 
and sync acquisition may be achieved in the same manner as stated above 
with reference to FIG. 4. 



As an expanded conception of the preamble transmission for all 
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access channels as stated above, a conception of feedback is introduced in 
the following two methods. 

In a first method, the base station detects the preamble and acquires 
synchronization in a system where the preamble interval is fixed. The base 

5 station sends information about the preamble detection and sync acquisition 
to the mobile station to prevent the mobile station firom transmitting the 
preamble unnecessarily in the rest of the preamble interval. Upon failure to 
receive the sync acquisition information from the base station, the mobile 
station transmits a preamble with transmission power increased by a given 

1 0 system parameter during the preamble transmission interval within the rest 
of the preamble interval. If there is no sync acquisition information received 
from the base station until the end of the preamble interval, the mobile 
station decides that the synchronization is not acquired at the base station, 
and does not transmit an access channel message to the base station. 

15 In a second method, the base station detects the preamble and 

acquires synchronization in a system where the preamble interval is variable. 
Upon receiving sync acquisition information from the base station, the 
mobile station shortens the preamble interval and transmitting an access 
channel message to the base station. In the system where the preamble 

20 interval is variable, the maximum preamble interval is determined by a 
system parameter. Upon failure to receive the sync acquisition information in 
the preamble interval given by the system parameter, the mobile station 
transmits a preamble to the base station with transmission power increased 
by the system parameter during the preamble transmission interval within the 
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rest of the preamble interval. If there is no sync acquisition information 
received from the base station until the end of the preamble interval, the 
mobile station decides that the synchronization is not acquired in the base 
station, and does not transmit an access channel message to the base station, 

5 Now, a description will be made as to a case where a preamble is 

transmitted periodically in an intermittent manner and the feedback 
conception is introduced. 

FIGs. 6 to 8 are illustrative diagrams of methods for transmitting a 
preamble intermittently. FIG. 6 illustrates a case where the feedback concept 

10 is not introduced in the preamble transmission. FIGs. 7 and 8 illustrate cases 
where the feedback concept is introduced in the preamble transmission in a 
fixed preamble interval and in a variable preamble interval, respectively. In 
FIGs. 6 to 8, a preamble transmission interval and a preamble non- 
transmission interval within the preamble interval are common to all mobile 

1 5 stations and determined by a system parameter. 

Referring to FIG. 7, in the preamble interval, the preamble 
transmission interval is T71 and the preamble non-transmission interval is 
T72. The preamble transmission interval T71 and the preamble non- 
transmission interval T72 are repeated. During transmission of the preamble, 
20 the mobile station checks periodically on whether sync acquisition 
information is received from the base station. Then, the base station detects 
the preamble in an interval inclusive of the preamble transmission interval 
T71 and, upon detection of the preamble, sends the sync acquisition 
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information to the mobile station. As illustrated, the mobile station sends the 
preamble for the transmission interval T71. Upon failure to receive the sync 
acquisition information from the base station within the preamble non- 
transmission interval T72, the mobile station sends a preamble to the base 

5 station for the next preamble transmission interval T71. However, upon 
receiving the sync acquisition information from the base station within the 
preamble non-transmission interval T72, the mobile station does not transmit 
the preamble any more in the rest of the preamble interval. Here, the mobile 
station transmits the preamble to the base station in the individual preamble 

1 0 transmission interval with transmission power higher than the conventional 
preamble transmission power 710 (720) by AP, 

Referring to FIG. 8, in the preamble interval, the preamble 
transmission interval is T81 and the preamble non-transmission interval is 
T82. The preamble transmission interval T81 and the preamble non- 

1 5 transmission interval T82 are repeated. Here, preambles are transmitted to 
the base station in the individual preamble interval with transmission power 
higher than the previous preamble transmission power by AX. During the 
periodical preamble transmission, the mobile station checks whether the sync 
acquisition information is received from the base station. Then, the base 

20 station detects the preamble in an estimated interval inclusive of the 
preamble transmission interval T81 and, upon detection of the preamble, 
sends the sync acquisition information to the mobile station. As illustrated, 
the mobile station sends the preamble for the transmission interval T81. 
Upon failure to receive tiie sync acquisition information from the base 

■i 

i 
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Station within the preamble non-transmission interval T82, the mobile station 
transmits a preamble to the base station in the next preamble transmission 
interval T81. Upon receiving the sync acquisition information from the base 
station within the preamble non-transmission interval T82, the mobile station 

5 does not transmit the preamble to the base station during the rest of the 
preamble interval and sends an access channel message in the next 
transmission interval FIG. 8a shows that the mobile station transmits four 
preambles and, upon receiving the sync acquisition information, sends an 
access channel message A-ACH, R-CCCH or R-DACH in the next 

10 transmission interval. FIG. 8b shows that the mobile station transmits two 
preambles and, upon receiving the sync acquisition information, sends an 
access channel message A-ACH, R-CCCH or R-DACH in the next 
transmission interval. 

Hereinafter, reference will be made to a case where preamble signals 
15 are transmitted in preamble transmission intervals dedicated to a specific 
mobile station during the preamble interval. 

FIG. 9 illustrates a case where the feedback conception is not 
introduced in the preamble transmission. FIGs. 10 and 11 illustrate cases 
where the feedback conception is introduced in the preamble transmission in 
20 a fixed preamble interval and in a variable preamble interval, respectively. 
Here, the respective mobile stations transmit preambles to the base station in 
dedicated preamble transmission intervals of their own. This makes it 
possible to reduce interference of the reverse link channels that may be 
otherwise caused by different mobile stations while a simultaneously 
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requesting connection to the base station. 

Referring to FIG. 9, in the preamble interval, preamble transmission 
intervals PI, P3, P7, PIO, P14 and P16 are assigned to a mobile station A. 
The mobile station A transmits preambles in the intervals P1,.P3, P7, PIO, 
5 P 1 4 and P 1 6. A mobile station B transmits preambles in intervals P2, P5, P7, 
P9, PI 2 and PI 5. Interference may be increased in the interval P7 due to 
preamble transmission by the two mobile stations but interference on the 
other channels is reduced in the other intervals. That is, a peak-to-average 
ratio of the preamble transmission power can be reduced. 

10 Referring to FIG. 10, the mobile station A transmits a preamble 

signal in transmission intervals PI, P3, P7, PIO, P14 and P16 dedicated to 
itself and checks whether sync acquisition information is received from the 
base station. As illustrated, the mobile station A transmits the preamble 
signal in the interval PI and checks whether the sync acquisition information 

1 5 is received from the base station, in the interval P2. Upon failure to receive 
the sync acquisition information, the mobile station A transmits the preamble 
signal in the interval P3 and checks on whether the sync acquisition 
information is received from the base station, in the next preamble non- 
transmission intervals P4, P5 and P6. Upon receiving the sync acquisition 

20 information, the mobile station A does not transmit the preamble any more 
and sends an access channel message at the end of the preamble transmission 
interval. 



On the other hand, referring to FIG. 11, the mobile station transmits 
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preamble signals in dedicated preamble transmission intervals in the same 
manner as described in connection with FIG, 10. However, upon receiving 
the sync acquisition information, the mobile station interrupts preamble 
transmission and concurrently sends the access channel message to the base 

5 station in the next preamble transmission interval. Here, preamble 
transmission power is increased by AX every time the -mobile station 
transmits the preamble signal. This is intended to facilitate sync acquisition 
at the base station. The transmission power increment AX is given as a 
system parameter. Alternatively, to make the same effect as illustrated in FIG. 

10 11 , the preambles are transmitted in the individual preamble transmission 
interval fixed within the preamble interval, with the beginnings of the 
preamble intervals varied. 

As described above, the present invention has the following 
advantages over the related art preamble transmitting method. First, during 

15 transmission of an access channel to the base station, the mobile station 
transmits a preamble intermittently to prevent the mobile station from using 
excessive transmission power for preamble detection and sync acquisition. 
This reduces unnecessary power consumption at the mobile station when a 
waiting time is increased and prevents deterioration of the quality of reverse 

20 link channels. Second, in a system where the preamble interval is fixed, the 
base station sends preamble detection and sync acquisition information to the 
mobile station so that the mobile station suspends preamble transmission to 
the base station. This reduces interference on the reverse link channels and 
the transmission power at the mobile station, thereby increasing a waiting 



wo 00/08908 



-20- 



PCT/KR99/00457 



time of the mobile station. Third, in a system where the preamble interval is 
variable, the base station sends preamble detection and sync acquisition 
information to the mobile station to shorten the preamble interval variably 
and makes the time for the message transmission earlier. This enables the 
5 mobile station to interrupt the preamble transmission and reduce interference 
on the reverse link chaimels and transmission power. As a result, a waiting 
time of the mobile station can be prolonged. 

While the invention has been shown and described with reference to 
certain preferred embodiments thereof, it will be understood by those skilled 
10 in the art that various changes in form and details may be made therein 
without departing from the spirit and scope of the invention as defined by the 
appended claims. 
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CLAIMS: 

1 . A mobile station device comprising: 

a preamble generator for generating a preamble signal intermittently 
to be transmitted during a preamble interval prior to a transmission interval 
5 of a reverse access channel message; and :j 

a transmitter for spreading and modulating tiie preamble signal 
received from the preamble generator and transmitting it to a base station. 

2. The mobile station device as claimed in claim 1, wherein the 
preamble generator comprises: 

1 0 a generator for generating a reverse pilot signal; 

an amplifier for amplifying the reverse pilot signal received from the 
generator to a predetermined strength; and 

a gating controller for intermittently transmitting the reverse pilot 
signal amplified at the amplifier. 

15 3. The mobile station device as claimed in claim 1, wherein the 

preamble interval comprises a repeating cycle of a preamble transmission 
interval and a preamble non-transmission interval, and wherein the preamble 
generator generates the preamble signal during the preamble transmission 
interval. 

20 4. The mobile station device as claimed in claim 3, wherein the 

preamble generator generates the preamble signal in the preamble 
transmission interval just prior to the transmission interval of the access 
channel message, the preamble transmission being provided during an 
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ending part of the preamble interval. 

5, The mobile station device as claimed in claim 3, wherein the 
preamble generator generates the preamble signal using transmission power 
increased by a predetermined level. 

'\ 

5 6. The mobile station device as claimed in claini 3, wherein the 

preamble generator interrupts generation of the preamble signal upon 
receiving sync acquisition information from the base station. 

7. The mobile station device as claimed in claim 3, wherein the 
mobile station shortens the preamble interval and immediately transmits the 

10 access channel message, upon receiving sync acquisition information from 
the base station. 

8. The mobile station device as claimed in claim 6, wherein the 
sync acquisition information is non-coded data. 

9. The mobile station device as claimed in claim 3, wherein the 
1 5 preamble generator generates the preamble signal with transmission power 

increased by a predetermined level during a next preamble transmission 
interval, upon failure to receive sync acquisition information in the preamble 
non-transmission interval. 

10. The mobile station device as claimed in claim 1, wherein the 
20 preamble generator generates the preamble signal during a predefined part of 

the preamble interval. 

i 
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1 1 . The mobile station device as claimed in claim 1, wherein the 
preamble generator generates the preamble signal during predefined 
beginning and ending parts of the preamble interval. 

12. The mobile station device as claimed in claim 3, wherein the 
5 mobile station generates the preamble signal during the preamble 

transmission interval that is exclusively assigned to the mobile station. 

13. A transmitting method at a mobile station comprising the 

steps of: 

generating a preamble signal intermittently to be transmitted during 
10 a preamble interval prior to a transmission interval of a reverse access 
channel message; and 

spreading and modulating the preamble signal received from the 
preamble generator and transmitting it to a base station. 

14. The method as claimed in claim 13, wherein the preamble 
1 5 signal generating step comprises the substeps of: 

generating a reverse pilot signal; 

amplifying the reverse pilot signal to a predetermined strength; and 
intermittently transmitting the amplified reverse pilot signal. 

15. The method as claimed in claim 13, wherein the preamble 
20 interval comprises a repeating cycle of a preamble transmission interval and 

a preamble non-transmission interval, the preamble signal being generated 
during the preamble transmission interval. 

16. The method as claimed in claim 15, wherein the preamble signal 
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is generated in the preamble transmission interval just prior to the 
transmission interval of the access channel message, the preamble 
transmission being provided during an ending part of the preamble interval. 

17. The method as claimed in claim 15, wherein the preamble signal 
5 is generated with transmission power increased by a predetermined level. 

18 . The method as claimed in claim 15, wherein the preamble signal 
generation stops upon receipt of sync acquisition information from the base 
station. 

19. The method as claimed in claim 15, wherein the mobile 
1 0 station shortens the preamble interval and immediately transmits the access 

channel message, upon receiving sync acquisition information from the base 

station, 

20. The method as claimed in claim 18, wherein the sync 
acquisition information is non-coded data. 

15 21. The method as claimed in claim 15, wherein the preamble 

signal is generated with transmission power increased by a predetermined 
level during a next preamble transmission interval, upon failure to receive 
sync acquisition information in the preamble non-transmission interval. 

22. The method as claimed in claim 13, wherein the preamble 
20 signal is generated during a predefined part of the preamble interval. 

23. The method as claimed in claim 13, wherein the preamble 
signal is generated during predefined beginning and ending parts of the 
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preamble interval. 

24. The method as claimed in claim 15, wherein the preamble 
signal is generated during the preamble transmission interval exclusively 
assigned to a specified mobile station. 
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